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AESTRACT o .
Designed to meet “the job-reﬂated metrlc leasurement
neede ¢of students interested in hard goods merchandising,  this = .
1nstruct10nal package is one-of five for the marketing &nd O -
-ﬁlstrlbutlon cluster, part of a set.of 55 packages for metric : -
;BSIIUCthn in different occupatlons.,The package is intended for
students who already know the occupational termlnology, medsurement
terms, and tocls currently in. use. Bach of the five units in this
‘1nstrébt;onal package conta1ns~performance objectives, learning
'act1v1t1es, and supporting information in' the form, ot text, ~--
exercises, and tables. In addition, suggested teaching techniques are
. . included. -At the back of the package are objective-based evaluation
- items, a 'page of answers to the exercises and tests, a list of metric
7 materials needed for the activities, reference's, and a list of
« . suppliers.,The material is designed to accommqgdate’ a variety of
individual teaching and learning.styles, e.g. ? independent stﬁdy,
’small‘group, cr whole~class activity. Exercises are intended ‘to .
~facilitate experlences with measurement 1nstrumen§§, tools, ‘and
devices used in this occupatipn and job-related tasks of estimating <
and meaguring. UOnit I, a general introduction to the metric E}stem o
measurement,. prov1des informal, "hands-on experiences for the
students. This unit enables students to become familiar with the .
basic “metric units, thej& symbols, and measurement: instryments; and
' to develop a set of .mental references for metric values. The metric
system of notation: also.is explained. Unit 2 prov1des the "metric
terms which are used in this occupatlon and glves experience with
occupatlonal measurement tasks. Unit 3 focuse's on job-related metric
egulvalent and theirx relatlonshlpE. Unit 4 prov1des experience with
recognizing and using metric 1nstruments and tools in occupational * e
measurement tasks. It alsc provides experience in ccmparing metric-
and customary measurew€nt instruments. Unit 5 is designed to give:
studen practjce in: converting customary and” metric measuremeants,
skill considered useful during the transition to metr ic in each .~3
- occunatton.-(HD) . . . . ) ;
- . ) . . . R - S
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TEACHING AND LEARNING
_ THEMETRICSYSTEM

: 1 This metric instructional package was designed to meet job-related
 metric measurement needs of students. To use this package students
should already know ‘the occupational terminology, measurement
terms, and tools currently in use. These materials were prepared with
the help of experienced vocational teache’s, reviewed by experts, tested

in classtooms in different parts of the United States, and revised before -

* distribution. , \
/ . b,u IR I
Fach of the five units of instruction contains performance objec-
tives, learning activities, and supporting information ‘in the form of
text, exercises, and tables. In addition, suggested teaching techniques
, areincluded. At the back of this package are objective-based evaluation
" items, a page of answers to the exercises and. tests, 8 It of metric

materials needed for the activities, references, and a list of suppliers.
. Classroom Experiepces with this instructional package suggest the

" following teaching-léarning strategies:

1. - Let the first experiences be informal fo make leatning the m,e(ﬁc
system fun. - I e .
2. Students learn better when metric unis are:compared to familia.
objects. - Everyone should leam to “think metric.” Comparing
_~metric units té\customary ‘units can be confusing.

3, Students will learn quickly to estimate and measure in metric units
.. by “doing.”

A 4 Studenfs shéu}d have exberience with measuring activities before

© - getting too much information. ‘

5, Move through thé units in an order which emphasiiés the sim-
plicity of the metric system (e, length to area to volume).

6. Teach one concept at a time to avoid overwhelming students with
too much material, -

Unit 1,i5 a general-introduction to the metric éystem of measurQ,

ment which provides informal, hands-on experiences for the stuents.
" This unit enables students to become familiar with-the basic metric
units, their symbols, and measurement instruments; and to deve_lopf
set ?f mental references for metric values. The metric system of nota-
5 l{lC) isexplaned. - ' -

PAFuToxt Provided

v

-

‘Q ' .

materials can be expanded by the (teacher.
. ' . / . .

B e e e

A

Unit 2 provides the m"e.tric terms which are used in thpation

 and gives experience with occupational measurement tasks. =,

- Unit 3 focuses on job:related metric equivalents and their relation-
ships. : a T

Unit 4 provides experience with recognizing and using metric
instruments-and- tools in occupétippal measurement tasks;t It alsopro: . ... .
vides experience in compating metric and customary measprement in-

struments, e o

‘Unit 5.is designed 4o give students practice in converting custom- -
ary and metric measurements, Students should leam to “think metric”
and avoid comparing customary and metric units. However, skill with
convetsion-tables will Re’ useful during the transition to metric in e/ach

occupation, f -

-~

ot
J .

Using These Tnstrucional Materiéls,’ ’ L ok

- ooe :
Thip package was designed to help student lean a core of knowl-
edge. about the metric system which they will ube on the job. The*
exercises facilifate experiences with miéasurement instruments, tools,

-~ and devices used in this occupation and jobrelated/tasks of estimating

and measuring.

This inst: ctional package also Was designed to accommodate 2
variety of individue! teaching and learning styles. Teachers, are encour-
aged to ;dapt these materials to their own classes. For example, the
information sheets may be given io studenits for self-study. References -
may be used as supplemental resources. Exercises may be used in inde- - -
pendent study, small groups,.or W Qle-class - achivities. All of the .

] .
, ¢

C o H Magsos S

Ggoria '3 dboper
B

This publiéalion was developed pursuant 1o con(r'arcl No. OEC.0:74-9335 with the

Bureau of Occupational and Adalt Education, U.S. Degartment of Health, Educa-

tion and Welfare. However. the opinions expressed hefcin do not necessarily '

reflect the position or poficy of the US. Oifice of Education and no offiial

endorsement by the U S Office of Education shoutd be inferred, S ?
' ' =0




UNIT

SUGGESTED TEACHING SEQUENCE

~-1. . These introductory exercises may ;eqmre'
two.or three teaching periods for all five
areas of measurement. '

9. Exercises should be follode.in the order
given to best show the relationship
. between length, atea, and volume. :

3. Assemble the metric measuring devices
 {rules, tapes, scales, thermometers, and -
measuring containers) and objects to be
measured.* d

4. Set up the equipment at work stations
for uge by the whole class or as individu-
~ o alized resource activities.

’5. Have the students estimate, measure, and
“record using Exerc1ses 1 through 5.

6. Present mformatlon on fiotationand

/’ make Table 1 available.
/1. Follow up with group discussion of °
activities, :
- p
b y P

*Qther school departments may have devices which
“can_be used. Metric suppliers are listed.in the reference

By )
section,

7
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OBJECTVES . .

The student will demonstrate these skills for the Linear, Area, Volume ) Capamty, M%s and

- Temperapure Exercises, using the metric terms-and megsurement devices listed here.

\

¢ ¢

.l
EXERCISES | Y
SKILLS ) !
Linewr Arer. Volume or Capacity | M | Temperalure
prd-d | 86 [ b7 L Gp910 e

1. Reco]nlzeand uwethe | millimetre [mm‘) s.quare cubic, centi- A gram W dcgre; Celsius '

: umtmdMlymboI(or C centir'nelyc metre (cm]] , |°§]

. centimetre (em) | . (em?) . kilbzram) (kp)

2 Select, e, nndnidthl v ‘ cubic metre ,
appropriste mewuring | metre  (m) square N ) ' .
instruments for: ) metre ,

‘ (m?) lire (1)

3. Suteorshc s ' ./ . ) ’ .

physica relerence for: ' ) milltee ()
N L4 v '
"‘{ﬁ ‘Extimate within 25% height, width, or thewrenof | capacity of | the ms of objects thelemperl!ureof

" ol the actual measure léngthpfobizcu s given surface| conlainers JJrih grams and kilo- lhnlrorlllqmd

+ grama .
P L - . - i
| 5. Rela/comctly me!restick,metric * measurements . | a'kilogram scale A Celsius thermometer

' tape measule, and on graduated and g gram scale

mettic ralers volume measur- N '

! ' ing deviges
4
7 -
B o'
[ ‘ \
RULES OF NOTATION A .
N . “woe ° N [y )
1. Symbols are not capitalized unless the unit is a proper name (mm not MM).
2. Symbols ate not followed by periods (m not:m.).
* 3. Symbols are not followed by ans for plurals (25 g nt 25 gs).
4. A space separates the numerals from he unit symbols (4 1not 4]) p
5. Spaces, not/c;mxms are used to separate large nurbers into groups of three
dlglts (45 2k 45,271 km) 4
J/ Azero precedes the dec I pomt if the huméer is less than one (0. 59 gnot .52 g).
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ETRIC UMTS, S{MBOLS, AND REFERENTS

| f L]
Quantity Metric Upit ' Sﬁnbol Useful Referents
Length millimetre mm Thickness of dime.ot paper
N KR | ' clip wire . —
. | centimetre om Width of paper.clip
metre ' H;ight of doot about 2 m
) " | kilometre_ km 12-minute walking distahce
' ¥ ! oo
Ares - square Area of this space
centimetre - em* '
] * 'J ﬂv)
* | aquare metre: |t Area of card table top
hectare - tha | Football field 'includihg sidelines
.| and end zones
Volume and. | milliitre ml Teaspoon is 5 ml
. Capacty litre’ | |Alitlemorethan 1quatt .
’ \ :
cubic : o
" centimetre em’ Volume of this container
- d |
~
B "
} cubic metre m ‘Alittle mote than'a cubic yard -
| Mass milligram mﬂ Apple seed abouf 10 mg, grain of
' e . | salt, Lmg
L gram g Nickel about 5 ¢
logran Tig" | Webster's Collgiate Dict
3 kilogram _ \ i ebster's Collegiate Dictionary
N metiicton . e . Y
' {1 000 kilogramsh . tl/ Volkswagen Beetle :
4 . . :

Tablet-a.
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voo01=10"
1001 ‘o"

000 = 4 it | m

hg:ll)t:l;;;?: Preﬁxeg | Slymbol_n “
1oooooo.=klo". mega(mrg‘éi ‘. Mf &‘)

“low=10° | Kiollf3) |- K

100+ 10y hecto (EK4E) | b

'\10:\15' 'i deka (46K3) a |
BaseUn{t1=l?0 ‘ S

deci (des ) d

centiIs‘En’ﬁ) .o

0.000001 210 | micto (ko) u
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LINEAR MEASUREMENT ACTIVITIES

Metre Centlmetre Millimetre

'
L THE‘\IETRE (m)

A, DEVFLOP A FEELING FOR THE SIZE OF A MFTRE o

1. PICI( up one of the metre |
. sticks and stand it up on the
4 ' floor, Hold it in place with -
. onehand. Walk around the
. . stick, Now stand next to
N - thestick. With your other
S hand, touch yourself » -e
o the top of the metre stick
comes on you,

L

+ THAT IS HOW HIGH A METRE 8!

\

.

Hold one arm out straight
*at shoulder height. Put
the metre stick along this

Lo

J“,]
B

'L
J. Chooseapartner to staﬂ'd
at your side. Move a‘partI \
50 that you can put one:-

~~ad of a metre sfick on
youngartngr's shoulder
and th\other end on

your shoulder, Lookat -
the space between you.

THAT IS THE WIDTH OF A METRE!

"

‘DEVELOP YOUR ABILITY TO ESTIMATE IN METRES

\

" Now ‘you will improve your ability to estimate in metres.

Remember where the length and height of a melre wag on your

fbody

For each of thef0116WIngitems: v

‘ Estlmate the size of the items and write-youhggtimate'in the -
ESTIMATE column. Measure the size with your Wetre tre stick
and w,rlte the answer in the MEASUREMENT ‘columrll
K
Decide how close yout estimate wasto the actual measure. If
your estimate Was thhm 25% of the actua] measure fouarea’

“Metric Marvel.”

I

¢ amuntil the end hits the S  How Close: ~
e end of your fingers. Where Estimate Measurement Were You? -
| s the othewend of the “, {m) ,(m) O
hetre stick?. Touch your- 1, Height of door knob . -+ - I }
self at that end. -+ from floor. —_—
| Height of door. — - (T’ L S
. o . %3 Lengthof table, * ' .
THATISHOVLONG AMETREIS! .+ . b Wthottte. . .
Length oMof | '
\ \ this room. \ ‘ —
~ 6. Distance from i
you to wall -
Exercise 1

~ (continued on next page)ﬂ ‘
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. ',0" , g | s .\.‘.{ ‘-. . . e y - A $‘v . .
IL ’FHEC TNET&B cm) ', e - Il THE WLLIMETRE (mm). ' PO S
L ’thre 1re@00(evﬂm9trmm ané metre If there arp~1mpmcand ' " There a1t 10 mifimetres i o Qpntlmptre anaw;murpmen.w‘ 7
| rA SCE‘FtlmOtTU/\Oll white 403 cm[{4k100cm)+3(m 400 m Yi\"centlmetr@sandamllhme res, Yoy write'25 mm{(Z\IOmmﬁ
, '+ Scmli' 3 o . y Co e +omm r’Omm‘ramml ThmearelO(‘]Ommmlm«
oo P ' R U v :
i "DEV ELOP‘AIFEFLI\'G FOR: T’HE SIZE~OF \CE\TI\;{.FTR? . g)}\. DEVELQBAFEELING”FOR THE‘SIZF. OF A MILLIVETRE !
, L R R ’ . ! ‘\ * .“ . I ' "\ '. . o
"y 1 Holdhe metnc-rulér againstthe widh of your thusbial, ﬂsmg’aruler marked in millimetres, measure: - - "
"“ - 1 - vl o / “ l‘-: " , ¥
v L Hof, ‘“d? isit e o . L Tmckness fapaper chp wire.' n}m”\ '
Y \ﬁé‘mr‘?your thumbxfrqm the first;] omt to theend e ) ‘ '
w N . \ e -2 Thlckness/a{ your fmgemall. mm.
| ’ . ‘. N Cm N :y (. ’ I ~‘ ' A | 5
e 3 fL‘se theme’fncmlerto fmd the width of your }Jalm / Sc‘ Width f_v?ur fingernall. o —" mh s /
Y . ‘om' , , T 47 Diameter (widthjof acdin. | ., _mm
ol /4':4 Mg,asure your indes or pointin}é ﬁ'nger. How loqgls n?._ 5 Digmeter (Fl]jclgnbss)‘bfyonr pencil: _____mh~
. m . I ! Lz Width of a postage stamps ; fim
Heas\}(@‘yourynst w1thatape measure What is thedlstance o ' : e .
BT rggaroundlt" oem - : o 5
. . ' ' o W, A SR . o L .
EREVE W‘heaapegeasureto fmdyourwalstm-__.-__.-cm B. DEVELOP YOUR ABILITY TO ESTINATE IN MILLIMETRES
% g : . ot ,

v .o B DF\LLOP YOUR ABILITY TO ES'BI\IATE N CfNTIMETRES 8 ~ You bre now ready to.estimate in milimetres. For each of the
< following items, follow the procedures used for estimating in

(™ ' K

“You arep;low ready to estimate in centlmetres For each of the " metres. . W
follo“%gltens follow the procedures used for-estimating in : o o ¥ How Close -
" metres. 9 f : . , | , Estimate Measurement Were You?
) . How Close | o © (mm)  (mm)y
o Estima_telMeasureme‘t Were You? ‘1. ThicKness of a
/ (em) . (cm) o | - nickel. .
L ;?;gtnho.'fapaper . ) Qiameter(1hicknessl - ‘
: - ~ ~ T . ofabolt. .~
4 - , e . N
% Diameter (idth) 3, "Length of a bol.

L

of acoin. L "‘\- '
‘ : | 4. Width of a sheet }

« of paper.

-bostage stamp. o . - M
: | | _Thickness of aboard
. Lengthof
ength ot 2 ' orde:k top.

pencil. "—‘Y S P , : R
5, Wldth of a sheet Y : 6 Th]Lknessofa' o AI -

' of piper. : button. -+ —

. . i3 | -‘ a,u ‘1 ( . *' ' ' PR " ‘ ,
.;.1 THE CENTER FOR VOCATIONAL ECUCATION v {’r =< : : Exermse 1
& : ' ‘ ‘ |
e « . o . ' ' .4 . /

: . B b b Sy ' 13 -

3. }\:'uah ofa
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AREA MEASUREMENT Acrrvrrnrs .

Square Centrmetre Square Metre

[ 2 [

[N ! A

: \HF\\OL Dk%(‘RlBHHE ARE \OFSO\[EM*G YOU ARE

 COVER THE SURF ACE,

)

THE SQUJEEE CE\TI‘vtETRE(cm ) i S
[ ! | \"f
Al
h - S
Lo, T‘ake a cleaf plastic grid, or use the grid on page 6.

"2+ Measure the length and wilth of one of these spall
' squares with a centimetre ruler, CD L

. ' RV
. THAT IS ONE SQUARE CENT IMETRE!

3. Place your fingernail over the grid. About how nfany
squares does it take to.cover your fingernal? "
N o | |
B/ Plac"e%coin over the grid. ‘\bouthow.many’:squares
" does it take to.cpver the coin? e’

1 - 3. Placeapostage stamp over the grrd About how many
does it take to covef the postage stamp?

| - em? ;

SN .

6. Place an envelope‘over the grid.' About how many
squares does it take 16 cover the envelope?

em’ . iy

meres, Length em; width cm.
* Multiply to find the ;rrea in-square centrmetres
cmx ‘¢m= em’. How

close are the answers you‘have m6.andin7.? -

/\ 7' \

§

%

DEVELOP A FEELING FOR A SQUARE CENTI ‘EE“EE

SAYING HQWJLANY SQJ 47ES OF A nwarrtrrramro

e

"1 Measure the length and width:_o"fthe envelope 1n centi-

.~ DEVELOP YOUR AB]LITY TO ESTIMATE IN SQUA&E
, CENT]METRES {
‘1 ! % -
You- are nog ready to develop your abrhty to est‘rmate
i square centimetres.

P :
r,

[

Rémember the size of asquarecentrmetre Foreachofthe
, following items, follow the ;yocedures used for estrmatrng in

o f mefres. - .
_ Kl o N Howdose
Pis oo ~Esjmate Measurement  Were You?
Fan | ) Cfem’)
' 1 Index card. ’ \'\/ »
9. Book cover. 1 e
.3, Photograph. \ ; -
. i ‘ ) , L 4 ¥
4.’ﬂ\;t)indowpane o N .
esk top | o ——
T TN
' B o - o
0| THE SQUARE METRE( ) .

A DPLOP AF EELING ,F OR A SQUARE METRE )

y )

1; Tape four metrp sticks together to make a square which
is one metre long and one metre wide. .,

9. Hold the squaré up with one side on the floor to see how
bigit1s. o .

8, Place the square on the floor in a corner, Step backand .
look. Sge how much floor space it covers,

" 4. Place the square over 2 tableto{ or desk to see how
much space it

5, Place the squar%gamst the bottot of a door.-See how
much 0 &the door it covers. How many squares would it

take to cover the door? . mt
THI% IS HOWBIG A'SQUARE METRE R

{
@ o
*/\ Exercise 2
- e (c\)ntinued on next page)
‘\\ ' .’ | 1
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W

o b ' )
. DEVELOP YOUR ABI uITxTOEle’\mTL NS QMBE CENTIMETRE'GRID 4
\ﬂ‘”“'b ' . 4 A
iy - . C oy ‘ , . l“'
" Yo e now ready to estimate in square metres. Eollowthe : ( '
' Q‘rmedures used for eetlmatmg inmetres. , (. 4 J
' 7 Hbw Close i €' .
“ ' Estimate x\ieaSurement Wete You?, A el ‘
@) () ) . I
1o Door\ : ,
- \ .
2 Bull sheet of v 0. Vg ” :
\ ‘rnmupaper' N — : , | O,
3. ‘(‘hal[(boarg\ or . ;
. . ! ) 4 L i . )
bulletin bo‘ard. ‘ | ‘ , A
4.~ Foor, T , = ,
5 Vall | : / . ~
. ‘ 7 TV | o
6. 'vathart of poqt‘er bl ' o . A S
1 Sxdeofflecabmet p: r"‘ S ' L 7S /1
g o ! | . Lo
y 4 . a N E ]
1 ‘ '/ ; m, - ."
i h ’ . \ '
[ i LY I \ - g
i - 3 S
7 . , '
N |
R .
) ' ' ,
| Exercise 2

1
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VOLUME MEASUREMENT'ACTIV TIES T I
Cubic Centlmetre thre, Mllhlltre Cubic Metre oo K W "

\ X N ® \ ’\ \’ ] [ v
3 o . ;- R ' ‘ [V »
¢ . / N LAY : ' . - X '

I "THECUBIC CENTIMETRENen') o .
P e e B DEVELOPYOLRABLITYTOESTIMAT IN CUBIC
| A. -DEVELOP AFEELING FOR THE CUBIC CENTRGTRE. ' TIMETRES' L : o/
. . B
: !-“\w P

L \ ‘ ' '
' . Pick up a colored plastic cube. Measure its Iength ~ You are now ready to develop ypar ablhty to estimate

| kge]ght apd‘Wldth in centimetres. Vo ' in cubic centimetres. o 2
Sy HATISONECUBICCENTMETRE! . | o |
pr ! o o L Remenjger the size of a cubic centimetre; For eachiof

p 2. Find thevolumgof a plas ‘c:litre bos. . ., 4 the following items, use the procedures forestlmat'ng in

. \ .a, Place a ROW of gub-es‘against the bottom of a4
' of thé box. How many cubes fit in thero\‘

b. Place another ROW of cubes against an agfoining s1de

. Estimate Measuiement ,r‘
o) e’} 7

K

N P
1. Indexcardfile -

of the bos. How many rows fit inside the box e .
| to makeqne layer of cubes? : I G ,bo'x.'. o —T& —

How rhany cubes in each rc‘yiazf ' ' 9. Freezer container, —— ’

- How. many cubes in the layer in thebottom of the - . 3. Papet clip box, e i ‘

box? o . N\ &

. —_— : & 4 léox of s”ép‘les. i - -

.cStandaRO;\:of cubesupagamst the side of the bo . / o, ‘
L lgwmany AYERSwouIdﬁtmthebox” N II "I‘HELITRE() o |
* " How many cubes in each lay:er” o ‘§ N\

/ ‘ How many cubesjt in the Box altogather? g A DEVELOP A FEEL]NG FOR ALl FRE :
gggq};OLU;IESOF"‘THE BOXIS - CUBIC ’ . 1 Takeaonehtre beaker and ill it w?fhwater '
TRE Iy 4 Lo g
glE “ . "9 Pourthe water into paper cups. flllmg eaehas full as you
d. Measur helength width, and helgﬁt of the box i in | / v usualydo. How many cups do you . '
‘ * ceitimetres. Length. em; width _ cm, BN
{' o height _em. Multiply these numbers to fmd \ THAT IS HOWMUCH IS 1N OI\E LITRE
‘ . the volutme in cubic centlmetres o 3. Fill the litre coritainer W1th rice.
e ) THAT ISHOW MUCH 1T TAKES 0 FILL AONE'
, " Are the answers he same inc.and d.? + o LITRE CONTAINER! _ .
R SR SRR

‘/%msmﬁmv?pmommq%nou | . : \ o b‘% - Exercise 3
L s Lo : : : o (continued on next page)
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; 8 : ’ , \ '

) , - |
) DEVFLO YOUR AﬁLlTY T0 ESTI\!ATEI TRES , -~ -B. DEVELOP YOURABILITY TO,ESTIMATEI,N MILLILITRES
M] You are now ready to defelop your ability to estimatein) - v You are now ready to estlmate in millilitres. Follow the
litres. To, wite two and one-half litres, you write 2.58or ~ o procedures used forestlmatmg metres. ' [+
o + 2.5 ljtres. To'write one-half litre, ygl write 0.5 10r 0.5 J . Ho Close,
R Jitre. To wlte two\ad three-fourths litres, you xmte - o ‘ Y Estumte Mea@rément Were You!
¥ ‘. 27510r2'_]5htre; ; / J/ : B S (ml) m) ¢
t ! ' Y :‘ . 1
; " For each of the following items, use theprocedures for , L ISmaJl]ulp\ecanJ — — —
'estlmatmg An metres, ' How Close 2.+ Paper Cup or tea ' a Ly o
I y. * Estirgate . Measurement “Jere You? " ¢ ap-. - : — 3
¢ l U > * 3 Softdrmk can, _
» 1. Mediumssize : f R .
o |, [reezer container. o M e ‘ L, Bottle ;
Lérge' freezer » | " ‘ . | ‘ ‘ ' l I
Tcomtainers - IV THECUBICMETRE(m] y \
38 Small freezer \ o ‘ o "
oo, | ¥ (> / DEVELOIyi\FEE JGFOR%CUB!C\{ETRE{ |
1, ¥ Bottle or A SR 3
\ . pottleorjug. . — 3 & 1 Placeaonemetresquareon theﬂoorne; t to thé wall,
' N LY I ‘o L
. L THEMLLILITRE (ml) " -, o 2 Measureame tie UP the wall. [ <
| e Voo 7 3 Pmtureabox at wohfltmto thatspac.' .
There aI'P 1 000 ml”lllties n Gne 1] e. 1 0 ml 1 lltre Half . V\" ' H'\T 1S THE VOLUME OF ONE CUBIC METRE'
" alltre i 300 milllitres, or0511tre 500 Yo "- , ) . , .

} A, DEVELOPAFEELWGFOI{A\{ILL[LITRE f ) 'B DE\‘ELOPYOUR ABHLITY FOESTIMATJ: N\CJéIC\lETRES

0. ./

- I Emmmeacentlmgtrecube Anythmg“ nchholda ' Foreanh of the ﬁollomngltems follow theestnmatmgproced D
~ Tem? holds 1 ml, o : \ res used before ,
o ) ' . . \ How Close
2. Filla 1 millilitre measuring spoon ‘Mth rige. kmptyt e . - Estimate Measurementh Were You?
N ~spoon into your hand. Carefully pour thericeintoa - 4 CmY) (m’ ) \\
\ small pile onas@eet of paper. ¥ o C . .“\,““ \
' &H\I 1S HOWMUCH ONE MILLILITRE IS' L Office_des&;. m ‘g
S \ .-»/ i ‘ . - ‘n ! !
R A o1 theamls%? with rice, Po@the rice into another -2 Fie cabinet! / i ‘
" N pilt off the sh t &f paper. ) S 3 Small toom. /ﬁl,
THATIS MILLILITRES OR ONE TE: \SPOO\J' ' I .
4. Fill the 15 mi spogn with Fice. Pourthencemtoathlrd o . o . :
‘pile on the paper ' # C ¢ ,

~ 1

AT 1§15 MILLILITRES OR ONE TNBLEQPOO\J' ‘ o - L )

3 ‘ o N . :
{/ . ‘ \( ) . . 4 ‘.' , , . .
' E :K THE CENTTER sonvocmo ALEOUCATION . . ”4 . ‘ ', ‘ Exercise3 .
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. 4hass of an objectlis not. For example
" might be 120 pounds; tha?me person’s weight on the moon wopld be

- Kilogram, Gram

r.

he mass of an object is a measure of the amount of matter.in the
object. This amount is always the same unless you add or subtract some

they tgan mass. Tho weight of an object is affected by gravity; the
ln\ /mght of a person on earth
20 pounds. This differenchfis becayse the pull of gravity on the mogn
Mm\ an the pull of ra ty on ea th A per;onsmasson the earth
and on the moon would be the same The metric system does not
measure welght mmeasure: mass. We will use the term mass here,

!

. “The symbol for gram isg. | }
4 . l

The symbol for kilogramis kg.
“There are 1 000 grams in one kilogram, or 1 000 g = Tk,

' ;Halfakllogram can be writt en as aoxgor Jakg T
Aguarter of a kxlogram can be writte %350 gor 0 2 kg\\<
Two and three-fourths kilograms is writ as 275 ke, p)
/
.. THE, giLOGRw kg)
'DEVELOP A [‘hELI\TG FOR THE \LASS OF A KILOGRAM
Using a balance ot scale, find the mass of the items on the table.

Before you find the mass, notice how heavy the object *“feels”
and compare it to the reading on the scale or balance.

¢

)
v
A
[
R
\ [

" matfer from the object. “Weight is the term hat mostrpeople use whea' /

‘\
\
-

»; ‘\ / .\1;55

. (kg) o
l\/.\ 1 ‘ ’ i
1. ,1kilogram bos. '
2.<Jextbook, -
SN y
v 3. Bagofsugar, —
4. Package of paper. .
* Your own mass,

¥

B. DEVELOP YOUR ABILITY TO ESTIMATE IN KILOGRAMS

. For the following iters§ ESTIMATE the mass of the object in
" kilograms, theg\ use the scale or balanckfo find the exact mass
* of the object, *Write the exact magsrthe MEASUREMENT

scolumn. Determine how close uresﬁq\atelisz.‘ |

-How Close .
Hstimate Measurement  Were You? '

by g
-1, Bagof rice. |
0. Bigofnals, y
| 3 Large purse or -
briefcase,
"4, Anotﬁerperson.v
5. Afew books. N
- Exercise 4
(Rontinued on next page)
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10 - .
s ' ‘s . b '
4 . < . ) | * ! )
v ’ v } \ o _ '{ _" ' !
E ' i . ¢ Hv\‘"
. ' : , o 1 L .JY
I THEGRAM(g) : I " - ,
g‘Y « e e .. . ."\f ‘ . ) ‘ “' " .
A DE\fLOP \FEELI\‘G FOR XdRAM C S w B DEVELOP YOUR ABILIT'Y 10 ESTIMATE INGRAMS®
g ‘_h ., . .
1. ‘Takeacolored plaSth be Hold it in vourhan@g KA K You are now ready to improve yourablllty to echmm in '\
Shake the cube in your pilm as 1f shaking dice” Feel the, - . grams. Remember how hEavythelgram cube is, how heavy
pressure on,yo\urehﬁnd abhen the cude is In motion, then e J the two gram cubes are, and how heavy the five gram cubes
© .. whepitisnotin motlon w\ S ; . are. For each of the following items, fol@v the procedl?res R
- THF”S HOW HF vy AGRN 5! '. &w ] J : lused foreatu’fxatmgmkllograms “Lr . .
. L L "ﬁ " R A . "\ HowClose *
2 Ta' easecond cubeand attach it to theflrst Shake the "‘ AL v ' Estlmate Measurement  Were You?
y eubu in first one hand and then the other hand; rest _ v , ) ) | (g) 0
thenubes -neat the tlpsofyour fingers, movmg your’ KR ‘Two thumbtacks, . - . —_
- handupand down, | ‘ ,Penml L » ; \t
~ THAT 1§ THEN_IASS OF TWO GRAMS! - L Twoqage letter IR N | : '
| o : . and envelope, '
3. Take flve cubes in one hand and shake them around. 4 Nickl | 1
' 3 TH Af IS THE MASS OF FIVE GRAMS! ' 5, EApple. ¥ 3
e } L . A 6. Package of Cot SRR w
;\ - . margarine. -
. . , T AR . ’H/ . “\
: s S
S’ o - b : ' . | S _ ‘ - t-"‘ﬁ‘_v
x / v - S e -
/ : ¥ ‘ ¢ A " ' = \ ¢ J
‘ . .v . M , 'I . - 4 C 4 [ -
THE CENTER Pﬁa YOCATIONAL EDUCATION K | o j E xerciée 4
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TEMPERATURE MEASUREMENTACTMITIES 'L, .

Degree Cel'sius‘;

L DEGREE CELSIUS°C)
| L .'B._-BEVELOP YOUR ABILITY TO ESTIVATE [N DEGREES

Degree Celsius (°C) is the metnc measure for temperature ' CELSIUS

A DEVELOP A FEELD\G FOR DEGREE CELSIUS . For each item, ESTIMATE and wite downTidw many degrees

' ( Celsius you think it is. Then measute and write the ME%SURE
Take azCelsms thermometer Liook at the marks on it. MENT. See how close your estimates and actual measure:
. ments ate. . , ‘
1. Find 0 degrees. : , How \C{losg
W
WATER FREEZES AT ZERO DEGREES CELSIUS (0 0 . . Es(t“g‘)’“ M(“ICE;“ e e Sou
' MTER BOILS - ATlOODEGREESCELSIU?lOO C)< L Mixsome hot and " c
2. Find the temperatute of the room. ____°C. Isthe cold viater ina
~ roomcool, warm, or about right? .5'»' ‘ B §o r;tatae:._,tﬁh?wr '
o inger into
' 3. *Put some hot water from the faucet intoacontainer. Cowater, ‘ -
' Find the | temperature. _____°C. Dip your finger : - ’ ] ,‘f‘. t
.. quickly in and out of the water, [s the watérvery hot, - u.2. .t}:’:;g?:rsoxzu e
1 " ' . _5 ' ».'
. hDOt' or]txst e | hot water, Dip your
1. Put some cold water in a container with a thermometer. finger quickly into
Find the temperature. _____ °C. Dip your}inger info the water,
+ 9 ‘ . .
the water. [s it ceol,cold, or very cold.» . Oudoortempers .
" 5. Bend your arm with the inside of your elbow around the - " e, _ \
bottom of the tHermometer. After about three minutes o window sl ‘
find the temperature. °C.. Your skin tempeta- 4. Sunny window sl
ture is not as high as your body emperature 5. Mix of ice and water. f
. <
NORMAL BODY TEMPERATURE 19 3 DEGREES v 6. Temperature at
CELSIUS(37 C). - Lo floor.
A FEVER1S 39°C. ' ‘ 7 Temperatwest .
AVERY HIGH FEVER rS40°c. o i . ,
G.
| ®
e{ 'THE CENTER FOR VOCATIONAL EDUCATION - o Exercise 5
o ] 4 ' . ‘ . ) .
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. UNIT () .

OBJECTIVES
The student-wil recognize and use the metric
terms, units, and symbols used in this occupa-
tion, '

¢ (iven a metric unit, state its use in this
occupation.

1

¢ Given a ropasurement task in this occupa- * -

tion, kelect tﬁé appropriate metric unit/ -
and measurément tool,

‘'

| SUGGESTEDTEACHING SEQUENCE ™

¥

1. Assemble m&ric measurement tools (rules,
tapes. scales, thermometers, etc.| and
objerts related to this occupation,

o

Discuss with students how to read the -

tools.
%

3. Present and have students discuss
Information Sheet 2 and Table 2. \

4. . Have students learn occupationally-
related metric measurements by complet-

ing Exercises 6 and 7.

5. Test performance by using Section A of
“Testing Meiric Abilities.”

¢

‘ J! THE CENTER FOR VOCATIONAL EDUCATION

G'

METRICS IN THIS OCCUPATION 7
. W

. y \ .
Changeover to the met.riéxsﬁem is under way, Large corporations are already using
metric measurement to compete in the world market. The metric system has geen used in
various parts of industrial‘and scientific communittes for years. Legislation, passed in
1975, authorizes an orderly trafsition to use-of the metric system, As businesses and

in job-related tasks. 1

PN
Table 2 lists those metric terms which are most commonly used in this occupation. -
“These terms are replacing the measutement units used cyrrently. What kinds of job-
related tasks use measurement? Think of the many different kinds of measurements you
} now make and use Table 2 to discuss the metric terms which replace them. See if you
can add to the-list of Uses beside éach metric term.

Information Sheet 2

industries make this metric changeover, employees will need to use metric measurement -

99



METRIC UNITS FOR HARD GOODS MERCHAN DISING

',.,& Quantity Unit ’ c Symbol " Use . ’
Length millmete . 1 mm Buttons;x.ammunitidn;.bolts;ucrews;lock pins.
centimetre m Cookware; sporting goods; fans. "{ [ ' N
; metre o m /7 _Cord;wire;chnin;shelving;lumber. ‘
' Area square centip'aiatr.e' o emd Space utilization; iron sole plate; cookware.
. uiuare mejre ,f’; |, m Space utilization; department storage nﬁnce;ﬂoor covér_i_nu. ' Yo
e ¢ , b ‘
Volume/Capacity milllitre 1l Lubticants; paint; fertlizers and pesticides,
. - ' B — -
litre I Cookware; water tanks; dehumidifiers; cleaning agentl;!ertﬂizen%uﬁcldu. S
M
' , clbicmetre e’ Concrete. ' o
. Mass aram b | (k ' - Direct mail; pmek\ﬁ’hmg Tures; golf clubs,tennu rackets
kilogram el g Wsher anddryer Foads; i conitonen; aoall and pplsnces; ——
: J
. : R Thermoctat settings on cookware: store, department an'ﬂnerchandlse atorage,
Temperat:m ’ degrep Celsis . ¢ application temperature of producta .
Power . | watt W Power input and output tor applianee and equipment motors (Note kilowatt
replaces homepower unit of measure), :
kilowatt kW '
4
Application Rates _ . ‘
Dry or Granular grams per square metre g/mz Seed; fertilizer; pesticides; cleaning agents.
' miltlitres per square metre ml)mz Fertilizer; pesticides; cleaning agents; paint, | . ,
Liquid litres pr square metre llm2 '
Dilutions ot Concentrajes : |
(\. Dry mixes grams per kilogram glkg Pesticides; fertilizer‘;‘c]eaning agents, '
Liquid mixes millilitres per litee mi/ Fertilizer; pesticides; cleaning agents,
" grams per litre g ' '
‘Rates of Rgcovery ' lites per hour h Water heaters; heat pumps. ! |
Alr flow cubic metres per min. .malmln Henting and cooling equipment; paint sprayer. *
- Evaporation litres per day 1 ‘ Humidity control equipment. ‘ o~
or condensation” I : : ﬁ R Yoo -
Sound level decibel dB - -Mgtor.blow:%nolu;stmohi-ﬁ equipment,

%‘
A | ¢ Table 2

31



. 14 ‘
TRYING OUT METRIC UNITS * ) . w
To give you practice with metric units, first estimate the measure- | - J Estimate |  Actual
ments of the items below. Write down your best guess next to the item. ' ' v
Then actually measure the item and write down your answers tsing the T 16. Storage area '
-+ correct metric symbols. The more you practice, the easier'it will be. | T -
' ' . S rll Packing box
" . Estimate * Actual . T
. 18. Paint sprayer \
Length f‘ ‘ ,
+ s 1 Door height 19. Popeotn popper
b 9 Dimensions of room 20. Pressure cooker " [\,
3, Height of a file cabinet “_"Thermosbottle |
" Pecolsheing © T ;
AL fvmg o 22. Microwave oven |
5. Tennisracket - w — , ’
T ‘ | Mass
6. Diameter of wafflé iron |, 23 Nails |
"7 Height of abicycle 24. Fishing lure L
s . ’
8. Diagonal size of a TV screen B BOWHH; bf“” '
9. Height of a step ladder A 26. Hand digita! calculator \ .
» 9 . " ;»
Arez 27. Electric can op'gtner” . \ .
10, Wall K
{1, Carpeting 98. Table model rad\lo ) \
71— : t s ‘ -
12, Sheet of plywood emperaturc ,
- i h 29, Storage area I A
13. Piece of lineoleum : N P .
30. Selling area v
14, Sales department .
K 3L C&)ld tap water
" Volume/€apacity ! -
. 15. Water heater - s Hot; fap vter .
Exercise 6

LA rui7oxt providea by Eric:

. | YA THE CENTER FOR voc'ATtoNAL EDUCATION
Q | ) : Co
~Emc3© R

- 3
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+ SELLING' WITH METRICS

It is itnportdnt to know what metric measurement to use, Show.

what measurement to, usein the following situations. /.

1. Water capag’f'ty of a clothes washer v\‘ |
3 " f

- £ -
9. Diameter ofa frying pan

3. Clothes dryér\load capacity

4, Mass of abowlhgbal

20. Power requirements of a
léwrimower

i

91. Application rate of a beg of

'-fert'gizer

22, Mass of asmall package to be

maﬂed

5, Length of a vaguu cleaner cord

| 23\Apphcatlon rate of pamt

6. Capacity of a";/ater heater
' AN

24.. Dilution of joint compound | -

11

7. Dimensions of a warming tray_

26. Rate of recovery of water
heatet ,

'8, Height of & step ladder

o
A

96. Air flow of air conditioner

9, Arezofa hardware department

27, Sound level of smoke alarm

10, Temperature of tap water

11. Capacity of an insulated jug o \

‘, 12. Mass of luggage

"5 13, Capacity of a blender jar

¥ 14 Masofa bag of pottiﬁg soi
o —

15, Massof aﬂtjravel iron |
| ,{ .

Wk

16. Capac'ity"'_of 2 pressure cooker

¥ 17, Area of room size carpet

B R

18. Temperature of sales department” |

v 19, Areaof a patking lot :

THE CENTER FOR VOCATIONAL EDUCATION
f '.. \)‘ ‘ . N

I\

J

0]

Exercise 7 -
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3 OBIECTIVE

The studert W1ll recagnize and use met-
ric equivalents. _

0 Given a metric unit, state an equivalent
in'a larger or smaller metric unit,

;
SUGGESTED TEACHING SEQUENCE

1. Make available the Information Sheets
(3 + 8) and the associated Exercises
(8-14), qne‘at atime,

2. Assbonas yoh have presented the .-
Information, have the students complete
cach Exercise.

3. Check their answers on the page titled
ANSWERS TO EXERCISES AND
TEST. §\

. A

4, Test performance by using Section B of
" “Testing Metric Abilities.”

, Now measure the papet clip. It is 34 mm. This is the same as 3 ¢m +

i
' wcsmen FOR VOCATIONAL EDUCATION

METRICMETRIC EQUIVALENTS

Centimetrés and Millimetres A

BRI

L4

- > . ,
(TR (TR,
123456 | 1234756

Lookat the picture of the nail next to the r&ler The nail is 57 mm long, Thisis 5 cm+ 7 mm.
There are 10 mmin each cf sa 1 mm = Olcm(onetenth of a centimetré). This meansthat
Tom=0.Ttm,s05Tmm = 5cm+Tmm

=5m+0Tem °

= 5.7 em. Therefore 57 mm s the same as 5.7 cm,

mm. Since each
em. So, the paper clip is

millimetre is 0.1 cm (one-tenth of*a centimetre), 4 mm =
3dmm=3em+4mm ‘

L]

, "3cm+04cm , » | .
\ ' =3dem This means that 34 mm15thesameas34cm ‘ .

lnformation Sheet 3

¢

Now you try some. - ' ' . u
a) 26mm= m e) 132mm = ____om
b) 583 mm = em £) $02mn = — em
¢) Ymm= m g) 1400mm = cm
d)680m=_em - h) 2307Tmm =——em
Exercise 8~
1)
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(Metres Centimetres, and Mlllmﬁf'res "

Thereare100 centimetres in one metre, Thus, ,

2m= 2x100cm» 200cm.
dm= 3x100cm= 300 cm,
8me 8x100cm= 800 cm, - . ‘o
Bmed6x10cm=3600cm. -~ oy

There are 1 000 millimetres in one metre, so
2m* 2x1000mm= 2000mm ° '

4

dm= 3x1000mm= 3000 mm .
&Q 6m= 6x1000mm= 6000 mm, :
24m=24x1000 mm = 24 000 mm.

| From your work with decimals you should know that

one-half of a metre can be written 0.5 m (five-tenths of a metre),
one-fourth of a centimetre can be written 0.25em -
(twenty-five hundredths of a centimetre).

\T This means that if you want to change three-fourths of a etre*to
millimetres, you would multiply by 1 000, So |

0.75m=0.75x1000 mm o A
‘ oA

!/1—;]{8)(‘1000 mm ' .

~ T

¥ 75y Tqogmm
75‘x 10 mm
750 mm. This means that 0.75 i = 750 mm

InformatiQh Sheet 4

{

Fill in the following chart. T
metre | centimetre | millimetre| © |
m em mm /
1 100 1700
2 200 '
3 o .
9 ,
‘ 5000 '
o 74 i B -
0.8 80« LN
I I R |
| : 2.5 25
' 8
639

‘ THE CENTER FOR VOCATIONAL Euucmo!q .
1

Exercise 9

. There.a;e 1 000 millltres in one ltre. This means that -

| What if sometpﬁug holds 500 ml? How many htres is thns*’ Thls lS
workedthesameway Ve oo T

Milllitres to Litres -

2000 millili&es is the same as 2 litres, ¢
L 3000 miis the same s 3 litres,

4000 mis the sameas 4 litrs, *

2000 Vitheamen 2w,

litres to htres is to dmde by 1000. For example

e
.o . |
'

o 1000ml-765htre Litre. -
0

' ",‘2000ml iggo tres = 2htres !

»

- And, 3 u fnal Gample;

%000,
|t rp5 3 28 htres

“ 28 000 m} = 1000

:‘J'!I ‘

500 ] s 7 Ogg htre 05I|tre (five- tenthso! | htre ) So 500 m .

i the same as onehalf (05) of alitre. » .~ ;/

Change 57 millilitres to litees.

57 ml= 10001'“ 0057htre(ﬁﬂyseventhousandtheof A

: L B

litre), ;‘10 _ . e
. l q‘!’ l ' .

, ot ; e A
Since there are 1 000 millilitres in each litre, one way to change milli-}

J

;

Now you try sonee. Complete the following chart.

millilitres litres :
ool ), )
3000 3
5000
- 8
T4 000
23
) 300 03
- 09
250
047
o

- Information Sheet 5

Exercise 10

‘ R 1)
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Try the following ones. _
B grams kilograms
g g
4000 4
: 9000
* 23000
' 8
300
- 27 Exercise 12

So, . o

~ g \

Jitres to Millltres |

What do you do if you need to change litres to rm'llilitrés? Remember,
there are 1 000 millilitres in one litre, or 1 litre = 1000 m,

2 litres= 2 x1000mi= 2000m),
7 litres= 7 x1000ml=7000ml,
18 fites=15 x1000ml 13000,

| Now you try some. Complete the following chart.

Grams to Kilograms

- 0.65%itre = 0.65x1000ml= 650ml. = )

litres . millilitres
S0 ml

s | 8000

1 | '
32000
04 R

053

480 Exercise 1
.

There are 1 000 grams in one kilogram. This means tht

2000 grams is the same as 2 kilograms,
5000 g is the same as 5 kg,
700 g js the same as 0.7 kg, and 5o on.

\

To change from grams to kilograms, you use the same procedure for
changing from millilitres to litres, *

)

“ Information Sheet 7

— .
Kilograms to Grams §

To change kilograms to grams, you multiply by 1 000.
i
i kg=+4 x1000g= 4000¢,
23 kgp=23 x1000g=.23000¢g,
0.75kg= 0.75x1000g= 750¢.

Information Sheet 6

— 'J
" | Information Sheet 8 -
Complete the following chart. '

’

" | kilograms grams®

kg g

‘ 1 7000 -
A ‘ |
25000 ”

0.4 '
0.66 ' ¢
1% Exercise 13°

Changing Units at Work
Some of the things vou use in this occupation may be measured in

different metric units. Practice changing each of the following to
mietric equivalents by completing these statements.

“

a ) 500 em of wire s , m
b ) 1250 ml of paint is ]
¢ ) 5cm diameter pipeis : mm

- d)2500gof seedis kg
e ) 6 kg bowling ball is g g
f )2 m appliance cord is cm
g ) 6 litre pressure cooker is ml
h)10mofwireis - em
1 ) 10 kg bag of potting soil s g \
J ) 150 litres hot water tank is : ml,

. k) 12 kg washer load is g
11 970ml of spray paintis __ - !

mi 2 kg package to mail is g
11300 cm electrical cord is \

+0) 2400.mm display panel is om

~, "
a
. o Exercise 14
¢

il



"UNIT

OBIECTIVE |

The student will recogpize and use

. instruments, tools, and devices for mea-
. surement tasks in this occupation.

‘Given metric and Customary tools,

instruments, or devices, differentiate
‘between metric and Customary.

Given a';neasurement task,
select and use an appropriate
tool, instrument or device,

Given a metric measurement task,
judge the metric quantity within 20%
and measure within 2% accuracy.

" SUGGESTED TEACHWQ’UENCE

L

Assemble mettic and Customary mea-
suring tools and devices (rules, scales,
°C thermometer, drill bits, wrenches)
and display in separate groups at

~ learning stations.

ERIC

Have students examine metric tools and
instrumgents for distinguishing chdracter-

" istics and compare them with Customary .

tools and instruments.
Have students verbally describe charac-
teristics.

Present or mal\e available Information

' Sheet9

Mlx metric and Customary tools or

equipment at leammg station. Give
_students Exercises 15 and 16,

o Test p\;formaqqe' by using Section C
- o& “Testing. Metric Abilities.”

J), ‘ I THE CENTER FOR VOCATIONAL EDUCATION

(

SELECTING AND USING |
METRIC INSTRUMENTS, TOOLS AND DEVICES

Selecting an 1mbroper tool or misteading a scale can result in an improper seles form,
damaged materials, qnd lost sales. For example, if a customer needs forty pounds of fertilizer
tatreat his lawn, sellfng him two 20-kilogram sacks could create a problem. If you were this
| customer, would you shop at that store again? Here are some suggestions:

L

Find out in advance whether Customary or metric units, tools instruments, or pro
ducts are needed for a given task.

Examine the tool o instrument before using it

The mettic systerm is a decimal system. Look for units marked off in whole numbers
tens or tenths, hundreds or hundredths.

Look for metric symbols on the tools or gageé such as m, mm, kg, g, 1.

Look for decimal Tractions (0.25) or decimal mixed fractions (2.50) rather than com-
mon fractions (3/8) on drilt bits, feeler gages, etc.

Sqme products may have a special métric-symbol such as a block M to how they are

metrlc
) -

Don't fotce bolts, wrenches, or other devices which are not fitting properly.

Practice selecting and using tools, instruments, and devices.

L=

| R

9

A

»\‘. j
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WHICH TOOLS FOR THE JOB? MEASURING UP IN HARD GOODS

Practice and prepare to demonstrate your ability to identify, ~ For the tasks below, estimate the metric measurement to within
select, and use metric-scaled tools and instruments for the tasks givgn 90% of actual measurement, and venfy the estlmatlon by measuring to
below. You should be able to use the measurement tools to the appro- within % of actual megsurement,
priate precision of the tool, instrument, or task. \

, ; \ Estimate Verify

Select and demonstrate or describe use of tools, instruments, or . '
devices to: : | 1. Temperatures of: '

a  Sales floor

1. Determine the barre! length of a shotgun, b, Sterage'ares

2. Adjust height of cut of reel and rotary mowers, - ¢. Oulside

3. Determine amount of water a dehurnidifier container will hold, 9. Dimensions of a refrigerator:

Determine the weight of a clothes iron. " 2. Height
0/ Determine the area of asportinggoods department. b.~ Width
\ , c. Depth
6. Determine the mass of a bowlingball. 1
S 3. Capacity of the refrigerator in task ‘
7. Determine the proper temperature for a sales department. number 2 /‘
P ‘ ‘ -

8. Determine the proper size air conditioner needed to cool aroom. | 4, Power output of lawn mower

¢ 9. Determine the capacity of a washing machine. 5,‘ Mass of a portfﬁle television set

‘g“'

10. Calculate the number of floor tiles needed to cover a kitchen 6. Capacity of a popcom popper a& W
area.. .

- - "‘—T’

1. Volumeofacanofpamt S e

11, Determine amount of ventilation area for an attic.
o | 8. Mass of a small electrical appliance

12. Determine the capacity of a refrigerator. ‘
- ' 9. Mass of a catalogue to be mailed . | .

13. Determine the application rate for a bag of fertlizer

10. Height of a room divider

11, Length of a vacuum cleaner cord

12, Sound level of a doorbell :
Exercise 15 | Exercise 16

THE CENTER FOR VOCATIONAL Eoucmoey
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. :E e * During the transition period there will be a need for finding equivalents between systems.
‘ _,OBJ CTWE e | Conversion tables list calculated equivalents between the two systemy, When a close equivalent
is needed,  conversion table can be used to find it. Follow these stepsy,

»

AN
UNIT ™. . 2’ T .
- a) METRIC-CUSTOMARY EQUIVALENTS

,"1

The student will r’ecognizéJ and ﬁse metric |
§nd Cus‘tomary umts 1nterchanggably;n o.rde|r- -+ 1.. Determine which conversion table is needed. -
ing, selling, and using products and supplies in o .

this occupation. T Lbok up the known number in the appropriate column; if not listed, find numbers you
' * ~canadd fogether to make the total of the kriown number, '

®  Given a Customary (or metric) measure-

ment, find the metric (or Customary) - | 3 Read the equivalent(s)-from the next column.”
equivalent on a conversion table.
o Givena Customary uni ' ‘ Table 3 on the next page gives an example ofametric—Cusa%mary conversion table which
wena 9st9mary unit, state the re- you can use for practice in finding approximate equivalents. Table 3 can be used with Exercise
placement unit. i 17 Part 2 and Part 3 : .

i o )
Below is a table of metric-Customary equivalents which tells you what the metric replace-
ments for Customary units are.* This table can be wsed with Exercise 17, Part 1 and Part 3. The

SUGGESTED TEACHING SEQUENCE | Symbol = means “nearly equalto.” | . :

+ L. Assemble packages a'r‘ld‘containe‘rs of

1em~039inch  1inch~254cm Im~02tp  ltsp¥iml

materials.

9 Present ot make available Information Im~328feet . 1foot=0.305m 1mx007thsp 1tosp>15ml
Sheet 10and Table3. Im~109yards  Iyad=091lm 11%338floz 1floz~26ml
ol SR 1 km % 0.62 mile 1mile§1.61 km 11~42cups  lcup>23Tml

3. Have students find approximate metic Len' *016sqin  1sqin~65em’ Hx2lpts « 1pt=047]

Customary equivalénts by using Im! ~108sqft  1sqftx0.09’ 11> 106 qt 1qt0951

A Pyercise 17 o Im~12sqyd: 1sqyd>08m? 1120260  1gls379l

, ’ Lhectare ®25acres  lacre~04hectare  1gam>0.03502  loz283¢
lem*~006cuin  1cuin®16.4 cm’ lkg=2.21b 11b~0.45kg

4. Test performance by tsing Section D of

“Testing Metric Abilities”” Imd*353cuft  leuft003m’ Imetric ton>2205% 1ton~907.2kg

. Im*~13cuyd  leuyd~08m’ 1 kPax0145psi  1psi>6.895kPa,
[ ‘I o ' L ' ' N h ) . | ‘Y

J

e ~+ | *Adapted from Let's Measure Metric. A Teacher's Introduction to Metric Measurement.. Division of Educational
Redesign and Renewal, Ohio Department of Education, 65 . Front Street, Columbus, OH 43215, 1975. J
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. CONVERSION TABLES -

v

[}

‘

L . 1
f .

.

MILLI‘LITRESNELUID 0})NCES ’ FLUID OWCEST‘OMILLLUTRES ‘ . NETRESTO FEET ‘I'EETTON!'TRES
m o for |m Bot|mylla oo ml Hﬂ o m | fot m ‘ o L o 'fl'. & n 1, " KILOGRAM TO POUND
190 3 fw 3 ) ‘oi LR TR A SR T I U R 0o ogun | ot T 808 1 030 b 4 b
m e |m o1 ow 2 sy |1 osmala2 6 o [ oen| 3 858 0 e | 3 o8 o oo |1
. w0l [ 0 [0 w w2 |3 w39 » 0wy |y, M % 9l -] 8 09 Bl 2
o0 Do 10 [eou o ups fo w3 |4 o W ma A 1.1 L 12 o
N RN S B % umr |8 131‘9",@(\15 ® 1040 5 1840 % b4 s i 0 MM
‘ ; ’ ' . 19885 | 8 ne ) By {8 1.8 s e
w3 (80 20 |8 ,.:u‘.‘\ 0 une |6 wels n ® 5 o1z |8 o
, 0 e | T - nw o AN | 7 1 S M
000N 24 |1 "‘é.i oo} |1 owo (W12 : . ® 13 ge SH
‘ - ‘ : > ® w41 | 8 #B P 8 U ' 24 —_-
w02 m;‘m wo oy [0 Ywe |8 Ty " v am 0 ppm ' m 10 1My |11
90 304 [% 10 |9 a0d oMW |9 w3 (9 M : YO I I 1]
e L e
. 5 f ¢ : %ot | 9l
‘ ' @ ’
. . POUND TO KILOGRAM
DR e GRAM TO OUNCE OUNCE 70 GRAM -
CENTIMETRES TO HCHES NCHES TO CENTIMETRES hog |b W
. Yo - ‘ 1 o 1 @ [} [ P
] ¢& o m 0 4|1 20
- @, % [ Te R = il o e | 1 am Bom | o S PR
> 098 1 9 | 150 - :
J,_L . » 1w x w |1 e
N |18 0N ? 508 ! R R
8 L _— s e | 3, o ) [ S
N ] s 9 102 L o e 18
. - . M —————— T —— -
w un 1w T oo w1 ¢ w oM | o4 FETI
v [N 1968 [ || v 5 12.10 L18 H [t ] 11 [} 142 W nt ll—l;-
. PAE TR T w 2 | & om @ | s 1 o1 u ]
T M |1 6 7 1.1 oo N1 o N WM 11w e
- —- : o oWy s
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g&t;cm z‘;;n;ﬁn (t:)t?:: number and.unit) for e.ach'of the following Ordlerthe following items: |
* Cutonary Qutiy Met Quatly P p*;gg;v;f;;g;kﬂ
'a) 2 gal. gas can , ¢ ) Twelve 6 {1, oz. cans of light weight lubncatxon 011
\ *d) Three 5 Ib. portable vacuum cleaners
b) 21/2 bs. of nails e ) Four 15 ft. replacement electrical cords
¢ ) 6in. by 10 in, waffle iron : ’ ,
1) 6.t popcom popper ; REQUISITION R
e ) 18 ft, vacuum cleaner cord Date. ) L
f ) 60 gal: hot water tank . - Fot ."-_,e‘ ' )
g ) 12 oz, hammer “ N \ ‘ |
h) Lplotpan Dt Dl N |
') ST o ol evpgmickecd) : Delver to N
j ) 101b. bag of patéingsoil - | o
k) 51b. steam iron | Y| uNT mM |
l;3m11edehveryd1stance - o —h
m) 5 acre parking lot | -
) 2 gal waste basket, 7t N
0) 401b. bag of fertilizer ] f
| 2.  Use the conversion information from Table 3 to convert the following; ' T
a) 425ml= floz.|d) 1kg = Lbs. " Requestéd by - \
o b) 61l oz= m le) 12in = cm Approved by - —
C 0 ¢) Wbs= kg |f) Bam= i .
%csmmmvocmomemmu . EX&I’CiSGsﬂ \

ANY WAY YOU WANT IT

»

1. Youare working i in'an appliance store, With the chanse to mettic
messurement some of the things you order, sell ot uge are marked
only in metric units, You will need to be familiar with appropriate
Customary equivalents in order to communicate with customets
and suppliers who use Customary units. To develop your skill use
the Table on Information Sheet 10 and give the approximate

g) 4t

m

i) 56¢ oz.

h) Im

ft.

i) 6oz, g

3, Complte the Requisition For using th items lsted. Convert
the Customary quantities to metric before filling out the form.

Complete all the information (Date, For, Dept., etc.).
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SECTIONA
1. Oneilogram is about the mass
of a:
o [Av] ;nickel v

Y

(B] app,lie seed
(C] basketball *
[D] Volkswagen “B;elle"

2. Asquare metre is qi)but the

+

A

area of

[A] this sheet of paper

‘18] a card table top.

(€] gbedspreéd s ¢
[D] apostage stamp |

3, Capacities of cookiri} utensil

4, The power output of an appliance

N 5 The correct way to write twenty
grams is: | ‘

Al B

are measured jn:
| ['A]‘ k'ilograms
[B] metres

(€] ‘litres‘

(D] millimetres  *,

motor is measured in:
[A] newtons |
.[B] joules
[C] watts
(D] pascals

B] 20Gm.
(€] 20%
(D] 20¢

SECTION C

9. For measuring in millimetres you

6. The correct way to write twelve

thousand millimetres is:
TA] 2000mm
(B] 12.000 mm
[C] 12000mm
(D} 12000 mm

T

SECTION B

1. A shelf 20 centimetres wide also

has a width of:
(A] 0.2 millimetre

b 0
" [B) 2millimetres

[C] 2000 millimetres
(D] 200 millimetres

8. A pipe with a diameter of 50'milli-

metres also has a diametér of:
"[A] 5 centimetres

[B] 500 centimetreé

[C] 5 metres

[D] 2 centimetres =

\

« would use a:
[A] scale |
(B] 'pressure gage
[C] “rule

[D] messuring cup

10. For measuring in grams you

* would use a: o
(A] rule |

(B] meas\gg cup
. [C] pressin€gage

[D] scale

THE CENTER FOR YOCAT’ONAL'EDUCATION
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(B] 4 centimetres .
[C] 4 pascals
(D] 23 milligrams

i

SECTIOND

13. The metric unit which replaces

the inch is:
"[A] centimetre
[B] metre
[0 Kogam_
(D] millilitre .

14. The'metric unit which réplaces

the gallon is: -
[A] metre
(B] litre
[C] kilogram

’
r

(D] millimetre

11, Estimate the length of the line . Use this conversion table to
segment below: answer questions 15 and 16,
| - | s
o ‘ 1 p
[A] gams . m in, m i
[B] " 6 ceftimetres ‘
(C] 40 millimetres 10 39 |s 1 0.39
0 187 2 019
(D] 14 pascals 0 18 | 3 L8
' '« » 0 BM | 4 1w
_ . 50 1968 | 5 1.97
12, Estimate the length of the line 60 2362 6§ 236
segment below: . . ;8 g;’:g Z :’{ g
: Y.oo| 9% 3543 9 354
(A] 10 rpil]imetres ’ ‘ ‘

15, The equivalent of 81 ¢m is:
[A] 8100,
(B] 31.89in.
[C] 60.05in.
(D] 40.05in,

16. The equivalent of 31 ¢m is:
[A] 1220

[B] 78.74in.

€] 3.0

(D] 1181in.

e 7 N
.
/

[

THRTING METRIC ABLLITIES
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‘ANSWERS}O IXEROSESANDTEST %

4 : J
3 4 ' X .
EXERCISES 1 THRU 6 3 Exercise 10 \ Exercise 13 | o, . hatl '
The answers depend on the items , '
| used for the activities. \J , milllitres 1 litres | kilogrgams gragms ;; %%2121021 \
| . | ml I : : |
EXERCISE 7 X ¢') 45kg
Gurrently accepted metric units of L3000 ] 3 ‘ 1:888) d) 2421,
- Mmeasurement for each question are 6000 | (6) 1l { / ¢) 3048?‘“'
~ - shown in Table 2. Standards in eaclr (3000) | 8 (28) | 25000 f)-20.53mn,
~oceupation are being established 4000) T 0.4 0] - g) 12m
now.'soanswers may vary. Tt 083 | (630)] , h) 328
EXERCISES B UK B V?; 1‘5937-;,2'
i 26 e 132 L
b) B3em 0 802em %00 | 09 e =2 o
oo 9dem g) 140‘(_)cm' 250 | (0.2 ) 5m i) 10000g
co O B0em 2307 en 10 | 047 b) 1%5lte j) 150000ml Patd .
" EXERCISES 9 THRY 13 I8 L O o) S0mm k) 1200 ) 19708l

d)} 25k 1) 027lire ) 38litres

. Tables are reproduced in total. An- 'Exercisellll‘ ‘ ¢) 6000g m 2000g ) 176l

swers are in parentheses,

, — f) 200em . n) 5m d) 225kg
Exerced Co ) boml o) doem b g
T 2 h) 1000cm ¥
metre | centimetre | millimetye 8 ( " §000 | o ‘ {l
m (m._{ mm 5 (5000) “EXERCISES 15 AND 16 R 'l
Al 0 | vooo| 38 16000 Theaiswersdspendonthe  TESTING METRIC ABILITIES
T3 200 | 2ooo)| L32[ 82000 iteins used for the activities.
3 C 03 [ @ | L C 9 C
BN 7 MO | o s 01
T [ g 098 | GH gy A
) (300) | 5000 ., L (048r] 460 i so.ns
L0 [ 000 pe® a) T58litres h). 8,79 ltres 5D 13 A
8 S L — b) L1%k i) 1M6ml . g D 14 B
e L .| N HOEAmS| o) 15 omby) 38lites T D 1B
' - =000 |4 - d) 5Tlites 1) 483km
G306 | v 9800 m J 6m  m 2h ¢ !
. \* 23000 | (23) | [) 2274litres n) (.581itres , !
' . (8000)| 8, - X) 3396g o) 18Ky :
» 30 | (03] .

- 275 | (027
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SUGGESTED METRIC TOOLS AND DEVICES
NEEDED TO COMPLETE MEASUREMENT TASKS

IN EXERCISES 1 THROUGH 5
_; (* Optional)
LINEAR MASS
Metre Sticks Bathroom Scale
~ Rules, 30 em *Kllogmm Scale
easuring Tapes, 150 cm PlatfonnCaSprmtg Scale
Height Measure acity
*Metre Tape, 10 m l(m Cgpaclty L
* Area Messuring Crid mssel
*Spring Scale, 6 kg Capacity
. VOLUME/CAPACITY  TEMPERATURE
. _
Ne;:)mrglv‘iaa‘go“ﬁet of 3, - Celsius Thermometer
Economy Beaker, set of 6,
50 ml - 1 000 ml
 Metric Spoon, set of 5,
lml-25m
Dry Measure, set of 3; -
50,125,250 ml -
Plastic Litre Box
Centimetre Cubes

THE CENTER FOR VOCATIONAL EDUCATION

The Ohia State Univernty

+ 1960 Kenny Road + Columbus Ohio 41210 -

D

| metnc measurement devices.

SUGGESTED METRIC TOOLS AND DEVICES

NEEDED T0 COMPLETE OCCUPATIONAL
MEASUREMENT TASKS

Inthi occupation the tools needed to complete Exercises 6,
15,and 16 are iniated by .

A Assorted Metric Hardware—Hex nuts, washers, screws,
cotter pins, etc. : ‘
Drill Bits~Individual bits or sets, 1 mm to 13'mm range
Vernier Caliper—Pocket slide type, 120 mm range
Micrometer—Outside micrometer caliper, 0 mm to 23 mm
range ‘
Feeler Gage—13 blades, 0.05 mm to 1 mm range
Metre Tape—50 or 100 m tape
G.  Thermometers—Special purpose types suchasa chmcal

~ thermometer
" H, 'Temperature Devices~Indicators used for ovens, freezmg/
cooling systems, etc.
Tools—Metric open end or box wrench sefs, socket set.s
hex key sets
J. Weather Deyices~Rain gage, barometer, humidity, wind

velocity indicators
K. 'Pressure Gages:/’l‘ue pressure, air, oxygen, hydraullc, fuel,

/| e

Land

ete.
L lVeloclty--Dlrect reading or vane type meter |
- M. Road Map—State and city road maps
N. Containers—Buckets, plastic containers, etc., for mixing
and storing liquids
0. Containers—Boxes, buckets, cans, etc:, for mixing and
storing dry ingredients

Most, of the above items may be abtained from local industrial,
hardware, and schov1| suppliers. Also, check with your school district’s
math and science departments and/or local mdusmes for loan of their

F

lMeasunng devices currently are not available. Substitute dewces (|e thermometer)
may be used to complete the measurement task.

Tools and Devices Ligt
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REFERENCES

Let's Measuré Metric. A Teacher's Introduchon to Metnc Measurement Divi
sion of Educational Redesign and Renewal, Ohio Department of Eduer-
tion, 65 S. Front Street, Columbus, OH 43216, 1975, 80 pages; $1. 5o,
must include check to state treasurer,

-~ - Aetivity-oriented introduction to the metric system Jusined for indepan
dent or group insetvice education study. Introductory Information lbout

' metric measurement; reproducible exercises apply metric concepts t0. -
common measurement situations; laboeatory activities for individuals or
qroups. Templates for making metre tape, litre box, squm oéntlmette pld

Measuring with Metars, or, How to Wetgh a Gold Bnck wath 6 Meter-St:ck
Metrication Iktitute of America, P.0. Box 238, Northfield, 1L 60093
1974, 23 min., 16 mm, mund color; $310.00 purehue, $31.00 rental

Film pmenu units for Iength. azes, volume atia ma, rellting ach unltj '_‘ o
to many common objects. Screen overprints show correct.use of metnc, .

* symbols and ease of metric calculations, Relationships among metric -
~ measutes of length, ares, volume, and mass are Illultnud in lnumting =

ndunfofgettableways. .

Ty ’\ ¢
" .

Metric Education, An Annotated Bnbliomphy for Vocatronal, chhmca{ and H
Adult Bducation. Product Utilation, The Center tor Vocational Edu-
‘ cation, The Ohlo State Unlvuity.Columbm, OH 43210. 1974, 149

pm’ ‘1000 “ ‘ . 't

Comprehennve blbhomphy of mstructnoml nutemls relmnee mmrllll:
and resource list for secondary, put«condary. teacher education, and
adult basic eduuhon. Instructional materiaks mdexed by 15 occupltlun
clustcn, types of materials, and eduutiond level -

Metric Education, A Position Paper for Vocatwual. Teehmcal and Adult
Education. Product Utllization, The Center for Vocational Education, :
The Ohio State Unlvm!ty, Columbul oH 43210 1975 46»]0!,88 00("

Paper for teaclfém, cumculum developm. and |dmimmton in vocahoml,
technical and adulteducation. Covers imues in metric cducltion. lll! mm
system, the impact of metrieation on vocational and technical oduuht)n,
implications of metric instruction for ldult bmc ednuhou. lnd eurrlculm
and instructional strategies. :

Metries in Career Educauon. Lindbeck, John R Chulu A BennettCompmy '
Inc., 809 W. Dehmller Drive, Peoria, IL 61614, 1915 103 mu, .
$3.60, paper; $2.70 quantity school purchlu . a

Presents metric inits and notation in a well: illustntec mancer; lndividual :
* . chapters on metricsin drafting, melalworking, woodworking. pom nd
- energy, graphic arts, and home economics.. Chapters | followed by amrd
learning activities for student use, Appendnx includu conmlion ublu
and charts.

Think Mot Home Ecotonis Extcso, The O St Unmmy"c«mﬂn
Extension Service, 1787 Nel Avenue, Colubs, OH mm 19781 e

{35 mm, color); 1 audio casette; mlpt ® p., SO 00
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